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Abstract

Mathematical connection ability is the ability to associate mathematical concepts both between topics in
mathematics itself and to associate mathematical concepts with concepts in other fields. Without a mathematical
connection, students must learn and remember too many separate mathematical concepts and procedures.
Therefore, teachers in the learning process need to develop students' mathematical connection ability, for
example through the application of a problem posing approach. This study aims to determine students'
mathematical connection ability based on each student's learning style in mathematics learning. This research is
a descriptive study that aims to describe the mathematical connection ability through a problem posing approach
based on learning styles on quadrilateral material. The subjects in this study were students of class V11-2 of SMP
4 Banda Aceh who were selected based on fulfiling the four indicators, fulfilling some indicators and not
fulfilling the indicators of mathematical connection ability. The data collection techniques used in this study
were questionnaires, interviews and tests of mathematical connection skill. The data was analyzed by reducing
data, presenting data and drawing conclusions. The results show that students who have a visual learning style
fulfill their connection ability in mathematics, intertopic connections in mathematics, connections between
mathematical material and other sciences besides mathematics, as well as connections between mathematics and
everyday life. Students who have a visual learning style can write steps to solve problems systematically and
can solve problems from all the test questions. Students who have an auditory learning style only master the
connection indicators in mathematics and intertopic connections in mathematics. Students who have auditory
learning styles can write steps to solving problems systematically but do not write complete solutions. Students
who have a kinesthetic learning style fulfill connection skill in mathematics, intertopic connections in
mathematics, and connections between mathematics and everyday life. Students who have kinesthetic learning

styles prefer to think while doing something.
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1. Introduction

Mathematics is a very important and useful science that can be applied in various fields of life so that everyone
can feel the benefits of learning mathematics, both at school, in the work environment, and in everyday life [1].
The purpose of learning mathematics itself is that students are able to use or apply mathematics which they learn
in their daily lives and learn other knowledge [2]. Thus it can be concluded that mathematical connections are

part of the purpose of learning mathematics in mathematics learning.

Mathematical connections are very important in mathematics learning because mathematical connections are
one aspect of mathematical abilities that must be achieved through mathematics learning activities [3]. Because
by knowing the relationships mathematically, students will better understand mathematics and it also gives them
greater mathematical power. Mathematical connections can help and support students in the learning process of
mathematics [4]. Without mathematical connections, students must learn and remember too many separate
concepts and mathematical procedures [5]. If students are able to associate mathematical ideas, their
mathematical understanding will be deeper and longer lasting because they are able to see the interrelationships

between topics in mathematics with topics outside mathematics in everyday life [5].

The occurrence of student difficulties in mathematical connections is influenced, among others, by learning
styles because a person's learning style determines how students can absorb something through their senses
among their five senses, which senses are more developed when the learning process takes place [6]. Learning
style is a method chosen by someone to facilitate the processing of information provided. Thus, with the
existence of different learning styles, it is possible for students to ask different questions according to the
method used in receiving information [7]. Therefore, student learning style is one of the important components
to be known by the teacher as the uniqueness possessed by students in the teaching and learning process,

because the learning styles that students have affect the learning process which takes place [8].

In fact, in their learning students still find it difficult to connect the material learned with the prerequisite
material that they master [6]. The research by Ainurrzgiyah [9] found that students have difficulty in connecting
the concepts previously known by students to new concepts that students will learn. The concepts that have been
learned do not last long in the memories of students; consequently the students' ability to connect is not optimal
[10]. The result of research by Rohendi [11] shows that mathematical connections are needed so that students
can associate connections between mathematics and mathematics itself, mathematics with other subjects and
mathematics with real-world problems. This is because the approach to mathematics learning that has been used
so far does not provide opportunities for students to develop students' connection ability, or it can be said that

they have never been trained connection ability.

In mathematics learning, students needs to be given the opportunity to develop mathematical connection skills
[12]. In classroom learning, there are many learning approaches used in the learning process; one of the learning

approaches that can help the teacher connect the material taught with students' real-world situations and
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encourage students to make connections between their knowledge and application in daily life and develop
students' confidence is the problem posing learning approach. Problem posing is formulating or submitting
mathematical questions from a given situation, both submitted before, during or after problem solving [13].
Learning using the problem posing approach is one of the learning approaches where the teacher explains the
lesson, gives practice exercises and groups students in heterogeneous learning groups and then students are
asked to ask questions and explain the problem in front of the class, so that students mutually interact and
mutually help [14]. In the learning process, the success of learning in solving a problem that can be achieved by
students depends not only on the learning process but also on the factors of the students themselves that hinder
and support the success of students, including student learning styles. DePorter [15] categorizes a person's
learning style seen from the tendency of his behavior into three categories, namely visual, auditory, and

kinesthetic.

Based on the research by [1], it is explained that the application of the problem posing approach is effective in
terms of learning achievement and mathematical connection ability. Based on [16] research, it was concluded
that the students' high-level thinking skills in terms of visual, auditory and kinesthetic learning styles belong to
the less/low category. However, previous studies have not discussed in depth about students’ mathematical
connection ability through a problem posing approach based on learning styles. So the researcher is interested to
discuss further about the mathematical connection ability with the problem posing approach which in this
research is a post solution posing which asks students to submit or make a new problem (problem) after
completing the initial problem given according to the information available. And reviewed based on visual
learning style, auditory learning style and kinesthetic learning style. Based on the description that has been
stated, then the formulation of the problem in this paper is as follows: How is the mathematical connection
ability of students based on each student's learning style in mathematics learning with the problem posing
approach?

2. Methods

This research is a type of descriptive research that uses descriptive research methodology. The research was
conducted at SMP 4 Banda Aceh. The subject in this study was carried out based on the results of the learning
style questionnaire shared by students. This study selected 3 students of class VII-2 based on the equality of
questionnaire scores for other learning style indicators. The topic of discussion described in this study is the
mathematical connection ability of students through the problem posing approach based on student learning
styles. Data collection methods used in this study were questionnaires, interviews, and tests of mathematical
connection ability. Questionnaires are used to collect data on each student's learning style. The questionnaire
method is equipped with alternative answers, so students choose one of the answers provided. Instrument
scoring was made using a Likert scale with four alternative answers. The answer to each question is with a
gradation of values ranging from positive to negative in the form of words. Interviews conducted in this study
are unstructured interviews, namely free interviews where researchers do not use interview guidelines that have
been arranged systematically and completely. This interview serves as a follow-up to the provision of test
experienced during the process of solving mathematical problems, so that it can be adjusted to the results of the
questionnaire. The test consists of four essay questions that meet the four indicators of mathematical connection
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ability. Data analysis techniques include data reduction, data presentation and conclusion drawing.
3. Result and discussions

The following are the results of the students' mathematical connection ability test after the application of the

problem posing approach based on student learning styles.

Table 1: The results of the students' mathematical connection ability test after the application of the problem

posing approach based on student learning styles

Subject Final Test Total Score Student’s  Final Test Learning Style
Score

AA 44 92 Visual

NE 25 52 Auditory

IH 34 71 Kinesthetic

Table 2: The Results of each indicator of mathematical connection ability

Indicator Learning Style

Visual (AA) Auditory (NE) Kinesthetic (IH)
Connection in mathematics N N N
Connection  between topics in N N

mathematics

Connection between mathematical v - -

material and other sciences

Connection between mathematics v - N

and everyday life

The following are the descriptions of each indicator of students' mathematical connection abilities in terms of

learning styles:
3.1. Mathematical connection ability in terms of visual learning style

Based on table 1, it can be seen that the total value of mathematical connection ability in visual learning style
student is 92. The value is in the very good category. This shows that the student with visual learning styles has

a very good level of connection ability in mathematics. As shown in table 2, for the questions of mathematical
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connections on indicator 1, the students is very able to connect concepts into mathematics, understand and
provide information in mathematics. This is based on the student’s connection ability to use images in his brain
and learn faster using visuals, such as images, diagrams, tables and more. He takes very detailed notes to get all
the information, needs comprehensive views and goals and is alert before mentally feeling confident about a
problem. For the problem on indicator 2, student AA with visual learning styles can answer the questions well
so that he gets the maximum score. This shows that the student with visual learning styles has good intertopic
connection skill in mathematics. The students is able to judge, deny, or support an idea and provide reasons that
can strengthen the answers obtained well. Regarding the problem on indicator 3, student AA with visual
learning styles can work on the questions well so that he gets the maximum score. This is because the student
understands sciences other than mathematics such as physics, so that in connecting mathematical concepts with
other sciences the student is able to apply the problem solving procedure properly and correctly. Regarding
indicator 4, student AA with visual learning styles can solve the problem well so that he gets the maximum
score. This shows that the student with visual learning styles has a good level of connection between
mathematics and daily life. The students is able to connect problems in everyday life by using quadrilateral
material concepts and procedures. The students who has a visual learning style can write steps to solve the
problem systematically and clearly. The research subject with visual learning styles prefers to think using
illustrations and is neat, so that when making a solution to a problem he is accustomed to making illustrations
first. This is in line with De Porter [17] regarding the characteristics of a visual learner, that is, regular, paying
attention to everything, maintaining appearance. remembering with pictures, preferring to read rather than to be
read, requires an overall picture and purpose and capturess details, remembering what is seen. It can be
concluded that student’s mathematical connection ability with visual learning styles including indicators is
fulfilled because the student with visual learning styles can solve problems from all test questions. Another
characteristic possessed by the student with visual learning styles is that he or she can systematically write steps

to solve problems.

3.2. Mathematical connection ability of students in terms of auditory learning styles

Based on table 1, it can be seen that the total value of mathematical connection ability in the auditory learning
style student is 52. This value is in the average category. This shows that the student with auditory learning
styles has an average level of connection ability in mathematics. As shown in table 2, for the questions of
mathematical connections on indicator 1, the student is very able to connect concepts to mathematics,
understand and provide information in mathematics. This is based on the student's ability to memorize faster by
reading texts or listening to sounds. The students can dig up information by saying it repeatedly, so that he feels
he can understand the information he reads faster. Regarding indicator 2, student NE with auditory learning
styles can answer the questions well. This shows that the student with auditory learning styles has a lack of
inter-academic connection skill in mathematics. Student NE is able to judge, deny, or support an idea and
provide reasons that can strengthen the answers obtained. The ability of interopic connections in mathematics
can be done if the student is able to connect the quadrilateral concept to the previous material concepts,
understand the material being taught by linking the previous material and providing strong evidence/evidence.
But because of the weakness of auditory-style students, which is weak in visual activity, it is certain that student

NE is able to connect between students in mathematics. Concerning the problem on indicator 3, student NE with
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auditory learning styles cannot answer the questions well. This is certainly due to the student's low
understanding of the mathematical concept with other sciences. Concerning indicator 4, student NE with
auditory learning styles cannot solve the questions well so he gets a score that is not optimal. This shows that the
student with auditory learning styles has a lack of connection ability between mathematics and everyday life.
The student is less able to connect problems in daily life using quadrilateral concepts and procedures. The
ability of mathematical connections in terms of auditory learning styles has characteristics that are almost the
same as students with visual learning styles when making a problem solving. The students with auditory
learning styles can systematically write down the problem solving steps but does not write a complete solution.
The research subject with auditory learning styles prefers to think quickly, when understanding the problem in
the question. The students with auditory learning styles likes to move his lips/voices. This is in line with the
statement of De Porter [17] regarding one of the characteristics of an auditory learning, that is, gathering
information that is read aloud and may not comprehensively understand written information. Based on the
results of the above analysis, it can be concluded that the student's'mathematical connection ability with audiori
learning styles is still under that with visual and kinesthetic learning styles. In solving test questions, the
auditory learning style student is not careful, because he prefers to think quickly. Another characteristic
possessed by the student with auditory learning styles is that he or she can write steps to solve problems

systematically but does not write complete solutions.

3.3. Mathematical connection ability of students in terms of kinesthetic learning styles

Based on table 1, it can be seen that the total value of mathematical connection ability in the student with
kinesthetic learning style is 71. This value is in the good category. This shows that the student with kinesthetic
learning styles has a good level of connection ability in mathematics. As shown in table 2, for the questions of
mathematical connections on indicator 1, the student is very able to connect concepts into mathematics,
understand and provide information in mathematics. This is based on the students' ability to learn through
manipulating and practice, using fingers or underlining as a pointer when reading. The student digs information
by highlighting the points he reads, so the student feels he can analyze the information he reads faster. For the
problem on indicator 2, student IH with kinesthetic learning styles can answer the questions well. This shows
that student IH with kinesthetic learning styles have good intertopic connection skill in mathematics. This is
because student IH is able to assess, deny, or support an idea and provide reasons that can strengthen the
answers obtained. The ability of intertopic connections in mathematics can be done if the student is able to
connect the quadrilateral concept to the previous material concepts, understand the material being taught by
linking the previous material and providing strong reasons/evidence. Regarding indicator 3, student IH with
kinesthetic learning styles cannot work on the problem well. This is certainly due to the students' low
understanding of mathematical concepts with other sciences because of the weaknesses of kinesthetic-style
students, namely learning with physical activity, so it can be ascertained that the student with kinetic learning
styles will be less able to evaluate information without meaningful physical activity. Regarding indicator 4,
student IH with kinesthetic learning styles can solve the questions well so that he gets the maximum score. This
shows that student IH with kinesthetic learning styles has less ability to connect mathematics to everyday life.
Student IH cannot connect problems in daily life using quadrilateral concepts and procedures. The student with

kinesthetic learning style prefers to think while doing something, when understanding the problem in the
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question the student with kinesthetic learning styles likes to refer to the writing he reads. This is in line with the
explanation of De Porter [17] regarding one of the characteristics of a kinetic learner, namely collecting
information that is read while doing something, pointing to writing while reading, responding physically. Based
on the result of the above analysis, it can be concluded that students' mathematical connection ability with
kinesthetic learning styles is still lower than that with visual learning styles and higher than that with auditory.
In solving test questions, the student with kinesthetic learning styles is not careful, because he or she prefers to
think rather than do things. Another characteristic that the student with kinesthetic learning styles has is that he

or she prefers to think while doing something.

4. Conclusion and recommendation

Based on the result of the research it can be concluded that the student with visual learning styles fulfills
connection ability in mathematics, intertopic connections in mathematics, connections between mathematical
material and other sciences other han mathematics, and connections between mathematics and everyday life.
The student who has visual learning styles can write steps to solve problems systematically and can solve
problems from all test questions. The student who has auditory learning styles only masters the connection
indicators in mathematics and intertopic connections in mathematics. The student who has auditory learning
styles can write steps to solve problems systematically but does not write complete solutions. The student who
has a kinesthetic learning style fulfills connection skills in mathematics, intertopic connections in mathematics,
and connections between mathematics and everyday life. The student who has kinesthetic learning styles prefers
to think while doing something. Thus, efforts should be made to foster students' mathematical connection ability
through the problem posing approach based on learning styles carried out continuously and consistently so that

students' mathematical connection ability can develop well.

Based on the conclusions described, some suggestions can be given as follows:

(1) In the teaching and learning process teachers should use a fun learning approach.

(2) This research is only limited to quadrilateral material, expected by other researchers to develop learning

with a problem posing approach to mathematical abilities and other appropriate material.

(3) Further research is expected not only to test the questions, the RPP and LKPD should also be tested.
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